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-0.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  T  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
Inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  Inspection  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  conditions  of  the  dam  is  based 
upon  available  data  and  visual  inspection.  Detailed  Investigation  and 
analyses  Involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
phase  I  investigation;  however,  the  investigation  is  Intended  to  identify 
any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably  accurate 
assessment  of  the  conditions  of  the  dam.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
inspection.  Assessment  and  remedial  measures  in  the  report  include  the 
requirements  of  additional  indepth  study  when  necessary. 

Phase  I  reports  Include  project  Information  of  the  dam  appurtenances,  all 
existing  engineering  data,  operational  procedures,  hydraulic/hydrologic 
data  of  the  watershed,  dam  stability,  visual  inspection  report  and  an 
assessment  including  required  remedial  measures. 
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This  report  is  p>rep«r**I  under  <juidanee  onntainni  in  tlie 
Hnxmenriiil  Guidelines  far  Safety  Insect  ion  of  Dons,  for  Phase  I 
Investigations.  Gopiies  of  Uie.se  guidelines  nay  be  obtained  f rein 
the  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
O use  dans  which  may  pose  hazards  to  huran  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
aval  lable  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  tofogruphic  napping,  subsurface  investigations, 
testing,  and  detailed  cxm^xitational  evaluations  are  beyond  the  saop>e 
of  a  Phase  I  Investigation;  hewever,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
coalition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  r moves  the  norrrul  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  lie  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
n.rerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
tin  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  sane  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
throuah  continued  care  and  maintenance  can  these  conditions  be 
nr  evented  or  corrected. 

Pnasc  1  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses .  in  accordance  with  the  established  Guidelines, 
th  ■  Spillway  lost  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood "  for  tno  region  (greatest  reasonably  possible  storm  runoff)  ,  or 
fractions  tnoreof .  because  of  tile  magnitude  anu  rarity  of  suen  a 
storm  event,  a  finding  tnat  a  spillway  will  not  pass  tne  test  flood 
shouiu  not  ne  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  Tne  test  flood  provides  a  measure  of  relative  spillway 
capacity  ana  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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11  IASI  I  REPORT 
NATIONAL  UW  SAFETY  PIOTHAM 

BRItT  ASSESSMENT  Of'  DAM 

of  Dam:  Lake  Front  Hoyul  Dam 

State"  Virginia 

Location:  Warren  County 

USGS  Quad  Sheen  :  Front  Hoyal 

Coordinates:  lat  38°  52.  V  Long  78“  09' 

Stream:  Sloan  Creek 

Date  of  Inspection:  Miy  5,  1981 

Lt!  Front  Royal  Dam  is  a  zoned  earthfill  structure  about  1600  ft 
Iona  and  26  ft  hiqh.  The  spillway  consists  of  a  24  inch  diameter  oorruqated 
metal  pipe  (CMP)  riser  inlet  and  an  18  inch  diameter  CMP  outlet  which  extends 
throuah  the  structure.  Inflow  to  the  lake  is  controlled  by  a  12  inch 
diameter  CMP  at  the  upper  end  of  the  i/tpoundment .  The  dam  is  a  side 
valley  impoundment .  The  structure  is  classified  small  in  size  and  is 
assiqnod  a  hinh  hazard  classif ication.  The  dam  is  located  adiacont  to 
Sloan  Creek  approximately  4  miles  southeast  of  Front  Royal,  Virainia.  Tht 
lake  is  used  for  recreational  purposes,  is  owned  by  I’rice- Radin  Assoc i at t .  , 
Inc.,  anu  maintained  by  Lake  Front  Royal  Property  owners  Association,  Inc. 

Based  on  criteria  established  by  the  Department  of  the  Army,  Offic< 
of  the  Chief  of  Engineers  (OCId  ,  the  appropriate  Spillway  Desiqn  Flood 
(SDF;  is  the  S  PMF.  The  spillway  will  pass  15  percent  of  the  Probable 
Maximum  Flood  (PMF)  or  30  percent  of  the  SDF  without  overtoppmq  the 
dam.  During  the  SDF,  the  dam  will  be  overtopped  by  a  maximum  of  .4  ft 
for  a  period  of  4  hours  at  a  maximum  velocity  of  2.7  fps.  Mows  overtoppinn 
the  dam  durinq  the  SDI  are  not  considered  detrimental  to  the  emfcankment 
with  respect  to  erosion.  The  spillway  is  judqed  inadequate,  but  not 
seriously  inadequate. 


The  visual  inspection  revealed  no  apparent  problems,  however,  two 
saturated  areas  encountered  on  the  downstream  snbankment  slope  above  the 
toe  are  of  concern.  An  evaluation  of  the  stability  condition  could  not  be 
node  since  there  is  insufficient  design  and  construction  data  for  this 
structure. 

The  following  remedial  measures  should  be  implemented  within  one  year 
of  the  date  of  this  report: 

1)  The  CWner  should  engage  the  services  of  a  qualified  Professional 
Geotechnical  Engineer  to  evaluate  the  two  seepage  areas  present  on  the  front 
and  left  downstream  slope  above  the  toe  of  the  dam  and  make  necessary 
reoommendations .  It  is  recommended  that  the  other  described  saturated  and 
iron  stained  areas  present  along  the  downstream  toe  be  examined  during  this 
study  to  verify  that  no  problem  exists.  The  stability  of  the  left  upstream 
embankment  slot*-  should  also  be  evaluated  for  the  rapid  drawdown  condition  and 
ntxlifux]  as  necessar.  . 

2)  An  anerqency  action  plan  should  be  developed. 

The  follcwina  routine  maintenance  and  observation  functions  should  be 
initiated : 

1)  Tne  crass  and  weeds  on  the  dam  embankment  should  be  cut  at  least 
once  a  year  and  preferably  twice  a  year.  Maintenance  is  reocmnended  in  the 
eariy  surrmer  and  fall. 

2)  Existing  trees  and  crush  on  the  dam  should  be  cut  to  the  ground. 

'I Tees  greater  than  3  inches  in  diameter  should  have  their  stumps  and  root 
structures  removed  and  subsequent  holes  backfilled  and  reseeded. 

3)  The  outlet  channel  should  be  protected  against  erosion  by  lining 
with  riprap  or  utilizing  9ome  other  effective  measure. 

4)  A  staff  gage  should  be  installed  to  monitor  water  levels. 


The  Lake  Front  Royal  Property  Ctoners  Association,  Inc. ,  is  presently 
in  the  process  of  aquiring  ownership  of  the  dam.  They  have  expessed  a 
willingness  to  address  the  remedial  work  recorrmanded  herein  upon  transfer  of 
ownership. 
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SECTION  I  -  PROJECT  INFORMAT  I  Of . 


1.1  General : 

1.1.1  Authority:  Public  Law  92-367,  8  Auqust  1972,  author . z<d 
the  Secretary  of  the  Army,  throuqh  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  safety  inspection  of  dams  throughout  the 
United  States.  The  Norfolk  District  has  bees  assigned  the  resjjonsi- 
bility  of  supervising  the  inspection  of  dams  in  the  Commonwealth  of 
Virginia. 

1.1.2  Purpose  of  Instinct ion :  The  purpose  is  to  condu  -t  a 
Phase  I  inspection  according  to  the  Rrcorrcndi -d  Guidelines  for_  Sab- tv 
Inspection  of  Dams  ( scv>  Reference  1,  Aptx'ndix  IV).  The  rrnin  res; or;;;:- 
bilitv  is  to  expeditiously  identify  those  dims  which  miy  1»  i  riotent 
hazard  to  hum m  life  or  trot.*  rt  . 

1 . 2  Project  Poser i otic: . : 

1.2.1  Dan  and  Appurtc  'nances :  Luke  Front  Koval  is  i  .son-  % 
oarthfill  structure  approximately  1600  :t  long  and  20  ft  lug;..* 
crest  of  tiie  dam  is  12  ft  wide,  and  side  slop-.-  rain*  •  irr  apt  rux  iruu  1 
horizontal  to  i  vertical  (211:  IV)  to  3.  Mi:  1'.  <  ■:  ti.  uiwaiet  uio;.  ,cn  :  nx 
2H:1.  to  JH:lv  on  one  upstream  slop  c:  tin  au  .  Tne  crest  ot  tiie  uam  is  at 
elevation  180  msi.  Tiie  r  sail  >10  lmni  •:  it  enclose;-  i.u.e  on  3  sides  forming  a 

SIU-  Valiev  unjoundia ;nt .  Tm-  turn  mciuu-.  a  i.  to  In  ft  wide  core  Ue.nc:., 
v..iic.j  was  excavatoi  t  <  >  1  0  to  In  tt  ixit  f,<  tin  grout  kJ  surfao  and  ex  ten: 

ut  wan :  to  no  mu  1  m.-l  level,  An  1ntem.1l  urui.'inge  system  was  r»nt  sroviuvi. 

There  is  no  slop  :  rot « ft  ion  on  tin  ui  st  rear  tne.  of  tin  m:  . 

♦’Height  is  measured  from  the  tof  of  tp  du-  to  tne  fiownRt.re.  ir;  to.  >• 
trie  center)  m»  of  t  ,ne  stre.ir. 


lhe  i  i  jmcijaiI  spillway  consists  of  a  24  inch  diameter  CMP  riser 
i .  "'a-  nst  i  is  connected  to  an  18  inch  diameter  CMP  outlet  which 

runs  tiirough  the  dam.  The  riser  crest  is  at  elevation  977.  A  12  inch 
di  n  'i  i  opening  (sealed  with  plate  glass)  .in  the  riser  at  an  invert 
elev.d  i  >:i  <>f  msl  is  used  to  drain  the  lake.  The  outlet  pipe  has  a 

it  -j*  approximately  100  ft  with  an  invert  elevation  at  the  outlet 

a-  of  e>4  "s'i  (see  In  Id  Sketch  1,  Appendix  III). 

t  tt.  I . i ■ .  is  controlled  by  a  12  inch  dianeter  CMP  inlet 
1  »•!*.•:  r'.nlway  a  Jon :  tix  upt«r  embankment  (see  Field  Sketch  1,  Appendix  III), 
"ft*  ; •  . r  : »•  ■  on*  rol  device  to  regulate  inflow.  The  inlet  pipe  has  an 
•  '  '*  '  vut  .or;  :.t  9 msl  or  approximately  0.5  ft  above  normal  pool. 

.  loot  lad  Front  Royal  Dam  is  located  adjacent  to 

•  a  "...  4  n  a  soutiienst  of  Front  Royal,  Virctinia  (see  Plate  1, 

lass;  *  ;c,it  ;o:,:  The  flair  is  classified  as  a  small  siz- 
in1.'  •  :•  .*'  henr.v  an<i  maximum  last-  storage  potential  at 

r  ■  .  ’  ;•  •  Rj-tt  :  •  i  ,  /pu  iu.::  I*.  . 

•  ••••*  1  in:  i in  i.issi I  icat  ion:  Ti*. •  aam  is  located  in  a  rural  area; 

nuw-v.  :>i.S( « i  uj**i.  tn>  pn«nr::ty  ol  two  inhabited  dwellings  located 

mile  ucMiist  ream,  an  i  '■>  innabitod  dwellinqs  located  2  miles^ 
xvnrdre.ir;,  tne  dvr;  is  assiarwd  a  "hiqh"  hazard  classification.  The 
.’..I/  :!■:  ,-lassi  f  i  .nr  ion  us<o  to  cm  tenor  izo  a  dam  is  a  function  of 
i 1  *  ior.  only  arm  fi.is  nothina  to  do  with  its  stability  or  probability 

:  *  I,:  .<  ■  . 

....  .  t vmx-rshin:  The  dais  is  cwntd  by  Price-Radin  Associates,  Inc., 

:'u, .i ire!  bv  Uir.e  Front  Property  CWners  Association,  Inc. 


-■  i  :  * 


1.2.6 


:  Recreation. 


1.2.7  Design  and  Construction  History:  There  is  no  formal  design  for  this 
structure.  The  dam  was  constructed  under  joint  venture  by  Price-Radin  Associates, 
Inc.  f  and  Moore,  Kelly  and  Reddish,  Inc.,  of  Orange,  Virginia.  'Hie  contractor 

is  no  longer  in  business.  The  dam  was  ccrrplebed  in  1970. 

1.2.8  Normal  Operational  Procedures:  Tire  spillway  is  ungated , 
therefore,  water  rising  above  the  crest  of  the  riser  inlet  is  automatically 
discharged  downstream.  Normal  pool  is  maintained  at  elevation  977  msl  at 
the  crest  of  the  riser.  The  12  inch  diameter  opening  at  elevation  955-  is 
manually  operated  by  breaking  the  glass  seal,  and  is  used  to  lower  the  lake 
elevation  below  normal  pool  for  maintenance  panoses .  The  glass  seal  can  be 
broken  by  inserting  connected  small  diameter  pifx*  sections  or  steel  rods  into 
the  outlet  pipe  until  it  reaches  the  qlass  seal  at  the  riser.  The  seal  is 
broken  by  pushinc  the  pip-  or  rod  through  the  alass. 

The  unstream  inlet  is  undated  and  receives  flow  Ircxn  adiaccnt  serine, 
under  normal  conditions.  During  periods  of  runoff,  inflow  frar.  Sloan  Cree/ 
enters  the  lake  when  an  over  ban.-;  condition  exists  (2  ft-  above  streambod;  . 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area :  Hie  drainage  area  is  0.12  stjuare  rules,  direct 
runoff. 

1.3.2  Discharge  at  Dam  Site:  Information  conceminc  a  nuximnn  pool 
elevation  could  not  be  obtained. 

Principal  Spillway  Discharge: 


Pool  Elevation  at  Crest  of  Dam  (elev  980) 
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SECTION  2  -  ENGINEERING  DATA 


2.1  Design:  There  was  no  fornul  design  for  this  structure, 
aonseifuently ,  there  is  no  design  data  available. 

2.2  Construction:  No  construction  records  are  available.  The 

lL*ti  was  constructed  by  Moore,  Reddish  and  Kelly,  Inc.,  and  ample  ted  in 
1970.  'Hi*'  contractor  is  no  longer  in  business. 

According  to  Mr.  lioodwin  Moore  the  dan  has  a  clay  core  which  was 
constructed  with  silty  clay  soils  frm  the  reservoir  area.  The  core  trench 
is  ii  to  19  ft  wide  and  was  excavated  10  to  15  ft  belcw  the  ground  surface 
to  Ixiinc-..  71k  core  extends  up  to  nonrul  pool  level.  The  rest  of  the 
embankment  w.i;  constructed  with  sandy  clay  [tutorial  whicli  includes 
a  >ns  Mi  i\ui>  ar.ivi  1  to  loulder-size  n  ick .  All  fill  is  re[xortod  to  have 

:  :  ico:  .  -1.  ;:.c:.  litts  an!  cortKictiii  with  sheeosfoot  rollers  and 
;  *c..  •  : ¥  v> .  :  ..  N:  a<  t  ■  tests  wen  not  icrtormed  to  determine  tlx 

•’It:  •  i  -t  .  ■  . 

.  .  IVa.ua:  .  o  i.  n.su!  1  icno*  information  to  oval ua to 

lo.uu.kC  .  :  sa;.t  i:  :  tmuiiixrvjg  st.u.i  1  it  . 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings;  At  the  time  of  inspection,  the  dam  was  in  good 
condition.  Field  observations  are  outlined  in  Appendix  III. 

3.1.1  General:  An  inspection  was  made  on  May  5,  1981.  The 
weather  was  clear,  the  temperature  was  about  70°F,  and  the  ground 
condition  was  dry.  The  pool  and  tail  water  levels  at  the  time  of 
inspection  were  976  and  954  msl,  respectively.  This  corresponds  to  a 
below  normal  pool  elevation  and  a  normal  tail  water  elevation. 

3.1.2  Dam  and  Spillway:  The  embankment  is  a  side  valley  impoundment. 
Ft>r  the  purpose  of  this  report  the  side  paralleling  Sloan  Creek  is  termed 
the  front  of  the  dam,  with  the  remaining  two  sides  described  as  the  left 
one  \  rinht  embankments . 

The  cmUinkment  slotios  and  crest  an  arassed  and  appear  to  bo  well 
irmnt.li nui.  Scattered  trees  ui  tr>  6  inenos  in  diameter  occur  on  the  upstream 
slop.  .  Mori  trees  occur  on  the  downstream  slope  and  there  is  oonsiderabb 
brus:;  urcvina  aionu  tlx-  downstream  ux  .  The  uustream  slot*'  was  measured  at 
3H:1'.  along  th«  front  of  trie  anand  JlhlY  along  the  sides,  hie  dewnstreor 
slop  is  general i .  2H:1Y,  out  ranges  •  rur.  3.  :>ll:  IV  on  tlx  right  siue  ti 
2U:i.  near  tin  highest  punt  ol  the  uom  at  Uie  princijvii  si  iliway  (see  Fielci 
Sketch  i,  App'iiuu-.  P  . 

Seme  scat  tend  siounium:  or  erosion  was  encounter  u.: .  A  nan  area  exists 
at  tlx  northeast  or  riuht  end  el  tin-  dam  when  txiats  are  carried  across  tile 
csnUtfiKmunt  tor  .kxvss  into  tlx  Jan  .  Scatter**!  d*«e;  )■.  crude  u  areas  cx'cvu 
aioin:  ti»  reservoir  ni<u  ,  particular  i  \  on  tlx’  upstrecrri  slot*  ,  as  a  result  of 


wave  action.  The  erosion  extends  into  the  embankment  approx  irately  1  to  2 
ft  and  varies  from  1  to  3  ft  in  height.  The  upstream  slope  appears  to 
be  stable.  An  eroded  notch  approximately  10  ft  long  and  4  ft  wide  exists  on 
the  downstream  slope  230  ft  right  of  the  principal  spillway  intake.  The 
erosion  is  believed  to  have  been  caused  by  the  creek  during  previous  high  water 
(see  Field  Sketch  3,  Appendix  III). 

Scattered  moist  to  saturated  areas  occur  along  the  downstream  toe. 

Sloan  Creek  flows  along  the  toe,  thus,  it  is  difficult  to  verify  whether  the 
saturated  toe  condition  is  the  result  of  seepage  through  the  dam  or  related 
to  flow  of  the  creek.  No  flow  or  iron  staining  was  observed.  One  saturated 
area  of  concern  was  encountered  on  the  downstream  slojx'  70  ft  to  the  right 
of  the  principal  spillway  at  a  joint  estimated  as  beinn  6  ft  below  the  crest 
of  tlie  dam.  No  flow  or  iron  staininn  was  observed.  Considerable  seejage  was 
encountered  alone  the  left  side  of  the  dari.  A  saturated  area  ranging  frem  4 
ft.  1.'  ft  m  width  extends  from  the  vicinif  of  tin  principal  spillway  intake 
tn  a  trui. t  lut  ft-  to  tiw  south.  No  flow  oi  iron  stamina  were1  observed.  An 
iron  stuinn:  cn.it.nt  1  flowina  at  1  atrt-  was  encountered  directl1.  li  ft  of  tin 
int  a>;<  structuii  .  Another  iUtn  of  cuntn  r:.  exists  approximate!  153  ft  left 
anu  behind  trie  rntaKi  structure  wnei  e  a  saturated  area  extends  uj  trie  slopi 
1  rem  lb  incites-  .ur >v.  tin  ten  to  a  (Vint  7  It-  air  .v  tin.'  toe  .  No  flow  or 
iron  staining  wa:  observed.  Finally,  a  large  saturated  and  water  jondud  area 
occurs  along  tin  downstream  toe  from  a  joint  IS  I-  left  and  beiuid  tin 
prinei|*ii  sj allwa.  inul-.c  to  tin  abutment  aria.  There  is  considerable  iron 
stain  imp  uni  I  low  is  estimated  at  i  t  .  tt»<-  :n  areas  wti.  i<  tj>  :i",iiri 

surface  slot*  Tin  saturativi  gr.assv  area  present  alorni  U»e  rnjht  ilownstroam 

slot*  i:  n  l.iim  t.  ■  flews  fnixi  nearby  sprunis  (si<c  Field  Sketcfi  J,  Appendix  III). 


The  riser,  inlet  and  outlet  pipe  indicated  no  signs  of  deterioration 
and  were  functioning  properly  at  the  time  of  inspection.  The  drain 
opening  has  never  been  in  use.  The  outlet  channel  was  void  of  riprap 
and  indicated  seme  erosion. 

3.1.3  Reservoir  Area:  The  reservoir  area  was  free  of  debris  and 
the  perimeter  was  wooded  except  for  the  embankment  portion.  Side 
valley  side  slopes  are  at  approximately  3H:1V.  The  lake  was  approximately 
one  ft  be lew  normal  due  to  drought  conditions. 

3.1.4  Downstream  Area:  The  downstream  channel  consists  of  a  6  ft 
wide  channel  located  in  a  valley  with  side  slopes  of  2H:1V  where  the  stream 

is  adiacent  to  Route  522.  There  is  also  a  200  ft  wide  flood  plain  and  3H:1V 
side  slopes  above  the  flood  plain.  The  valley  is  cultivated  in  the  flood 
clam  area  and  vgcxxkxi  olxive  tlie  flood  plain.  Approximately  to  ’i  mile 
downstream  there  are  two  dwellings  about  10  ft  above  the*  streambeo. 
Approximately  2  to  2. 5  miles  downstream  there  are  5  dwellings  adjacent 
ti  tne  stream. 

3.  i . '  lnstrunentation;  No  instrumentation  (monuments,  observatio: 
well:,,  piezometers,  etc.  i  was  encountered  for  tax'  structure.  Tnere  i: 
no  staff  gan<  . 

i .  2  Evaluation : 

i.2.1  Lfani  and  Spillways;  Overall  tile  dam  was  in  good  condition  at 
ti j*  tin*,  ot  inspection  .  It  is  reacjmei  xied  that  a  routine  maintenance  program 
it  initiated  anti  documented .  Tlx-  eml>an>:r»n!  ,  liv-humi  its  cn  :  : 
an:  slones  should  lx-  mov*  d  at  least  ono  a  yea?  Ixit  nore  preferably 
twice  a  ye.it.  The  preserxv  ot  tni:;  on  tlx  embankment  may  promt  • 

the  develofmunt  of  deep  rooted  vegetation  and  tins  ty]  >e  growtli  can  eaiaourage 
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piping  within  an  embankment.  All  trees  growing  on  the  embankment  should  be 
cut  to  the  ground.  Trees  greater  than  3  inches  in  diameter  should  have 
their  stunps  and  root  structures  removed.  Subsequent  holes  should  be  filled 
with  compacted  soil  and  seeded.  The  brush  present  belcw  the  downstream  toe 
along  the  creek  channel  provides  erosion  protection  from  high  water.  It  is 
not  necessary  to  remove  this  vegetation;  however,  it  should  not  be  allowed 
to  grow  on  the  downstream  slope. 

Erosion  noted  along  the  upstream  slope  is  due  to  wave  activity.  This 
does  not  require  any  special  attention  because  considerable  gravel  and 
boulders  are  present  in  the  fill  which  act  as  riprap  once  the  finer  grained 
soils  are  washed  away.  The  eroded  notch  in  the  downstream  toe  and  the 
bare  area  caused  by  boat  access  are  not  hindrances  to  the  normal  functioning 
of  the  dam  and  no  special  attention  is  required. 

The'  two  saturated  areas  observer!  on  the  downstream  slope  (areas  B  and  D, 
Field  Sketch  III)  are  of  concern  because  they  occur  above  the  downstream  toe 
and  ore  believud  to  lie  related  to  seepacie  through  the  dam.  It  is  recrarmendod 
that  a  Professional  Enqineer  with  exiiertise  in  Geotechnical  Enaineerinq  be 
contecteu  to  evaluate'  these  two  areas  and  nuke  reccrme  notations  for  an 
rex rui run  remedial  measures.  Tne  ottiur  sat ura ten  and/or  iron  stained  areas 
<  ,  L  i,  Apt  endue  III)  ao  nut  present  a  hindrance  to  the  normal  functioning 
ol  tne  clam,  nc woven  ,  it  is  reenrrmendui  that  they  also  be  reviewer!,  particularly 
tlie  iron  stained  areas  (L  and  1)  ,  by  Ute  Geotechnical  Engineer  to  verify  that 
rn  problem  exists .  The  saturated  grassy  area  along  the  riqht  downstream  slope 
is  the  result  of  ponder!  spring  water  air!  does  not  retjuire  any  attention. 


The  outlet  and  inlet  pipes  and  intake  structure  are  in  good  structural 
condition.  Riprap  should  be  placed  in  the  outlet  discharge  channel  to 
reduce  erosion  during  future  flooding.  A  staff  gage  should  be  installed 
to  monitor  water  levels. 

3.2.2  Downstream  Area:  A  breach  in  the  Lake  Front  Royal  Dam  during 
extreme  flooding  would  create  a  hazard  to  the  downstream  dwellings. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures:  The  normal  storage  pool  is  elevation  977  msl  at  the 
crest  of  the  spillway  inlet.  The  lake  provides  recreation.  Water 
automatically  passes  through  the  spillway  as  the  water  level  in  the 
reservoir  rises  above  the  spillway  crest.  Water  will  also  pass  auto¬ 
matically  into  the  lake  through  the  inlet  pipe  when  the  stream  level  reaches 
the  inlet  pipe  elevation.  A  12  inch  opening  in  the  24  inch  diameter  riser 

structure  is  provided  to  drawdown  the  reservoir  below  normal  pool. 

4.2  Maintenance  of  Dam  and  Appurtenances:  Maintenance  is  the 
responsibility  of  the  owner.  Maintenance  consists  of  inspection,  debris 
removal,  mowing  of  vegetative  cover  and  repair.  Maintenance  is  not 
routinely  performed. 

4.3  Warning  System:  At  the  present  time',  there  is  no  warning 
system  or  evacuation  plan  for  the  dam. 

4.4  Evaluation:  The  dam  and  appurtenances  are  in  aood  operatinn 
condition,  and  maintenance  of  the  dam  appeared  to  be  adequate.  Docu¬ 
mentation  and  establishment  of  a  routine  maintenance  program  should  to 
developed  for  this  structure.  An  emergency  operation  ana  warning  plan 
should  be  developed.  It  is  reccrmended  that  a  formal  emergency  procedure 
be  prepared  and  furnished  to  all  operating  personnel.  This  should  include: 

a.  Hew  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case 
evacuation  from  the  downstream  area  is  necessary. 


SECTION  5  -  HYDRAULICS/HYDROLOGIC  DATA 

5.1  Design;  There  was  no  formal  design  for  Lake  Front  Royal  Dam 
and  there  is  no  hydrologic  or  hydraulic  data  available. 

5.2  Hydrologic  Records;  There  are  no  records  available. 

5.3  Flood  Experience:  Information  on  flood  experience  was  not 
available. 

5.4  Flood  Potentials;  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (flood  discharges  that  may  be  expected 
from  the  most  severe  combination  of  critical  meteorologic  and  hydro- 
loaic  conditions  that  are  reasonably  possible  in  the  region)  ,  or  fractions 
thereof.  The  Probable  Miximum  Flood  (PMF)  and  4  PMF  and  100  year  flood 
hydroaraphs  were  developed  by  the  HBC-1  method  (Reference  4,  Appendix  IV)  . 
Precipitation  amounts  for  the  flood  hydroqraph  of  the  PMF  and  100  year 
flood  were  taken  from  U.  S.  Weather  Bureau  Information  (References  5  and 
6,  Appendix  IV)  .  Appropriate  adjustments  for  basin  size  and  shape  wen 
accounted  for.  These  hydrographs  were  routed  through  the  reservoir  to 
determine  maximum  pool  elevations. 

5.5  Reservoir  Regulations:  For  routing  purposes,  the  pool  at  the 
beginning  of  flood  was  assured  to  be  at  elevation  977  msl.  Reservoir 
stage-storage  data  and  stage-discharqe  data  were  computed  from  field 
sketches  and  available  topographic  data.  Floods  were  routed  throuqh  the 
reservoir  using  the  spillway  discharge  up  to  a  pool  storage  elevation  of 
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980  msl.  Inflow  to  the  lake  was  restricted  to  direct  runoff  and  the  inlet 


pipe  capacity.  Pool  elevations  above  980  msl  were  routed  over  the 
non-overflow  section  of  the  dam. 

5.6  Overtopping  Potential:  The  predicted  rise  of  the  reservoir 
pool  and  other  pertinent  data  were  determined  by  routing  the  flood 
hydrographs  through  the  reservoir  as  previously  described.  The 
results  for  the  flood  conditions  (100  year  flood,  S  PMF  and  PMF)  are 
shewn  in  the  fol lowing  Table  5.1: 

TABLE  5.1  -  R1SERVOIR  PERFORMANCE 


Hydroqraph 


Norm  1 1 
Flow 

100  Year 
Flood 

S  PMF 

PMF 

Pear.  Flew,  OF!' 

Inf  \<t. 

291 

711 

1421 

ciit :  i  jr. 

r : 

698 

1368 

Miixinur  Ini  Elevat  io: 

Ft. ,  m 

98 .  ! 

980.4 

980.6 

Non -Overt  lew  Sect  n  • 

(I. lev  980  mn ! 

U'pth  of  Flow,  !  - 

- 

.  . 

.  4 

.  fi 

lxir.it  ion,  Ituur 

- 

i . 

*-t 

9 

V>  ioeity,  tpr  * 

- 

1.4 

J .  7 

3.  1 

Tail water  Elevation 

Ft,  msl 

994 

960 . 1 

963.9 

968.2 

*  Critical  velocity 


( 


1 

f 


5.7  Reservoir  Emptying  Potential:  A  12  inch  diameter  gate  at 
elevation  955  msl  is  capable  of  draining  the  reservoir  through  the 
outlet  pipe.  Assuming  that  the  lake  is  at  normal  pool  elevation 
(977  msl)  and  there  is  .2  cfs  inflow,  it  would  take  aj^proximately  2.5 
days  to  lower  the  reservoir  to  elevation  955  msl.  This  is  equivalent 
to  an  approximate  drawdown  rate  of  8.8  ft/day  based  on  the  hydraulic 
height  measured  from  norrrvil  pool  to  the  invert  of  the  drawdown  pipe 
divided  by  the  time  to  dewater  the  reservoir. 

5.8  Evaluation:  The  U.S  Army,  Corps  of  Eng  minis'  guidelines 

indicate  tlx-  appropriate  Spillway  Design  Flood  (SDF )  for  a  jmal 1 
size,  high  hazard  dam  is  the  S  IMF  to  PM1  .  iv-caus.  of  the  risk 
involved,  the  PMF  has  lieon  selected  as  the  SDF.  The  spillway  will 
pa.-.  ’.  '•  ;*  reent  of  tin  I’M!  witini.it  overtop:  i : r :  the  crest  of  the  d.im 

i  ’■  i  : «  r.  •:  .*  ■  •  :  'in  Fi  >\ 

Durov:  tin  .UP!  ,  tin  U.tr  will  !*•  overtoptnd  bv  i  rmximur;  of  0.4 
f  t  tor  a  unui  ot  4  .hours,  at  a  maximum  velocity  of  j.7  tu.. 

Ih’droloTi- •  ciiu  u»o  m  tn<  .'valu.it ion  fx^rtains  to  present  day 
•<  ;:nl  1 1  ion.'  wi*:i  !»>  ounsnierat  iori  <nven  to  future  development . 
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sutm;  i.  -  ivct  sTmHU.ity 

h  .  1  ii'Uui.lt  II)!,  a!  Ill  Ab'.!tJTl:::t.;  :  'liv  >  1.  CTi  l:  lu'.;tni  alo:i<T  *j;. 

<Ai<K  lit  tJii  HI  ;k'  Ricfcjf  physnx  itaphie  provirio  '  (  Vit:i;.iii.  if,*  ir?*  > 
an!  .'trui'tuii  an-  unler lain  It.  tin-  laUn’t  l>  >ith?  ne,  of  Iuite  I’rocvirijr  :.tr  a  . 
"'ll)  'atix't;:,  >: it.tr.  of  assorted  mixture;  of  qreenston<  ,  :  >!  ly  1  1  1 1  *  ,  .ira.ll.te 
at  k  j  n*.  ,ciir;  :i  se-s  .uko.sr  .md  saidstorn  ■.  !*  •  fault;  huv*  fx-ei.  h.  the 

..Ted  late  an  a. 

'Ila  {<  ti tit  ml  for  :u fj *.*<!<.•  within  tin-  ftnainLit itx.  was  a(<|<arontly 
riw  oil  l.y  tii*-  contractor ,  sine*,  it  was  iej»>rUii  that  a  cutof '  trench  was 
it  t  ractni.  /V<\*rclirnj  to  Mr.  >txjn  ,  a  Is  to  If.  ft  wide  cutoff  was  undercut 
a  t.  it  i-ptl.:  i.m:inq  from  i  U  to  1 r-  ft  lx_-!ow  tile  qro.mi  sox  face, 

iaiii;:  iv;n  i  ..i.ltlu:,  .1  UTxKxly  in  T  .1-  -1  ’  Would  ijc  eXT  xlittl ci  tlurinq 

:  :  .  !  I  s.i*  •  ia..  .  laa-  :  .  .•  :  ;n.l:  |  •■o:*u,ly  fi.ni  ossont  iuI  ly 

:  -  .  i-  I  t-’  :•  -a:  •  t  n  :  u!U:  CXt  1-  tlOO  .  f 

i  .  •  :  i.'t  .  .  ixt.  .:  <  /  iTur.-.'i  -s'  tiur.  iloit  a:ia  tiu 

:  r  •  ■  -  •  .-  a:  . ,  Ivu  cr.inm  1,  a  sUioli  fourwint  io:.  it 

i.  ■  :  n 


*  ....  i*  •  •  ia.  :  'I:,-  c;.u:.  wa.  u*-.a<ri*a:  a-  •  a  zones  driwu  l-oto:  :t .  Hi* 

no  :  la  •  .  •  rut*  rails  (Cl.)  ones  >unt<  -r*  sd  c  .  tit*  wer»  :  laced  in  tilt  core  trenc:. 
a-...;  c« Uitrai  jc-rtiuri  of  tin  dam.  T)x  rerun*:*  r  of  tin.  crnbanlurimt  was 
cu:..  tructid  w;  ti  clayey  said  (SC)  nuter  ia  i :  woich  include  considerable  qravi  1 
ad  IxjuIJ.  rs  .  Hie  fill  war  placed  in  Id  inch  layers  and  cum; .acted  with  sheeps- 
ftx.t  rollers  and  pans.  No  field  density  tests  -..•ore  taken  to  determine  the 
[ercent  conduction. 
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’ . i: i - 1 . i : : _  .«»}  S. ,  n  je :  Tin-re  is  no  internal  drainage  system  for 

•  i."  a*-.  n  iteii  ground  conditions  present  along  the  downstream  toe 

n.  :•  1  i.'vi:  ti  i»-  t-  lut.d  to  Slo.ii!  Creek.  Sat'iratod  and  iron  stained  areas 
:  :>•  •  n<  !>  ft  ui«-  of  tlie  irixinkmunt  are  bel ieved  to  be  related  to 

t »ii.  '  i;:.  tin  •  >k«r..  'IV  >  saturated  areas  (B  and  D)  occur  above  the 
.ri. i-..-.:-*  :  *  •  ■  .mi  ,u*-  of  a  j:  corn  Ixcauso  they  also  are  believod  to  be  the 
:•  .‘.It  !  i- :•  t;u  •a.::,  tin.-  dam.  "In  saturated  grassy  area  along  the  right 

.1  v .  trt.tr  :  h  rolat-  d  to  flows  from  nearby  springs. 

r...  .1  il.tv:  A  sudjility  analysis  was  not  performed  for  this 

r'rurt  a.  .  T: n  .Jar  .  t  ft  .high  and  has  a  crest  width  of  12  ft.  Side  slopes 
.a .  .i:if  r  )  ,  >!!:]'.'  along  the  front  side  and  2H:1V  on  the  sides  of  the 

..  to  a-  Tin  X  vn.-tie.in  slo;».  ranges  from  3.511:1V  on  the  right  side 

•  .IP..'.  •  >  f  r*  .n;  K  ft  side..  (s.>  Held  Sketch  3,  Appendix  III). 

.  .  •  ..  ,  .nth  •  ri  ..inkriurt  aid  was  rejx>rtod  to 

•  •  :  an:  5k'  material  wi Ui  gravel  and 

.  I  ...  ■  :  .  *  .  .1  Width  of  tilt  COl'O  is  not 

••»•••  -  :  •  a  •  •  :■  >■,]*■  r  ssoil  described  by  the 

ia:  .  ,  •.  .-a  assessed  assuming  a 

.  r  i*  •  .  ...  .  j  •■"at.  t.  ru;  .  :  because  the 

t.-.*i  w  tat-  :  i  t  t«.  i  day  exc-.u’..  the  critical 

:  :f  .  i  .  ,n  sam.  .  on  line  t<  trunklines  presented  in 

>  .  r  '  ,.c  .  ,  .  .  .  aunTi  •  :  tn*  Pc  -  rs-r,  Bureau  of  14x:lanvition 

•  :  ;  a  -"i i;-  :.ir.  >. .  ti.  :  •  1  .a  in*  s.u  •> cUd  to  a  drawdown 

in:  •*:.!.>.:*  •  *  tea  ;•  o.  ■  f  5'.  n.r  •  t  .al:  ,  'in  i  •  -a  rtx-nded  slojcs  are 

a:  »  >wn  1 1  •  .  c  .  I  •  •eunu-lidtd  crest  Width  IS  15  ft. 

;  •  t :  .  a  •  •  v  i.  rd  n  i  »m  •.  'a-  i  v.r:.- : ;  n  .  ir  riot « -a  and  front  jortion 

■ ;  •  ..  ‘  •  ir  .  .  •  ; :  *  a  >• ..  .  n  :  .  *  :  »  \  il .  1 1  ■ .  "'in 
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slopes  are  consider**!  Loo  ste*  ;  ft  r  fit,-  t  id  di  .1:1: 
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6.2.4  Sc j saac  Stabi  1  it£ :  Tb*  dan  js  J*  >eatc<:  11  S«  .me  „•  . 

Therefore,  according  to  the  Recrrnerxhii  Ciiui*'l  me;  it ,t  Sa  S.  ♦  \  l:~ »*;t  . 
Dams,  the  dam  is  considered  to  hav«  •  :*>  ha.-ari  •nr  •  artic :  -i>.  .  :  1  •  ,v i  :*»: 


static  stability  oondit  ions  ir*  sat  mtacu-r.  t;».  1 »t.ve;.t 
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rex.juirert.rLs  nem  aiu:  Ir. 
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1  :*jl  « *  US:*  . 


but  this  (.:•  fieiency  is  rot  on:..  * -u  a  :  roi.  1  •  1  v»  r  b  .  *  t  v 

detrir* ntal  to  the  dan’,  with  resuct  to  erosm:.  imm,.  .  .  f  th«  s:.a:  tow  bt : 

and  short  duration  of  f  loud  .  Als*;  bi«  veloc.f  oons  i  .it.  r -ih  i  ;  ]«■:•■  than 
6  f]JS/  the  effective  vehxnty  for  a  vi*u*t  ati  ti  <  arth  :  t  .  h.ne*  :i 

undue  set  tl  C5nen  t  ,  cr acK i rr  ,* ,  or  set  •;  /«.  ■  wus  nu ? « il  a t  tin  t  . r k  '  r  i •  ?  i  - 


i  ►  l  *  *  1 1 


’.'.it  tn«  its  aJu  junto  for  control  storage  at  elevation 
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Th<  tw  j.jtiu  jU»1  areas  observed  on  the  downstream  slope  (areas  B  and  D, 
ili  i.i  Sketch  3,  Aj i| « *nd ix  III)  are  of  concern  because  they  occur  above  the 
i v ..  unit,  tie  .uni  are  believed  to  be  related  to  seepage  through  the  dam. 

It  ;  ■  milk*’.  that  a  Professional  Engineer  with  an  expertise  in 
*<  •  j.u-al  leering  be  contacted  to  evaluate  these  two  areas  and  make 

:•  ci  rr»  :i:ut  :*>ns  foi  any  laijuired  remedial  measures.  Although  other 
hi  ■:  : i * vi  iron  stained  aid  saturated  areas  are  considered  less  serious,  it 
:>  iivmtuai  tin."/  also  be  examined  by  the  Geotechnical  Engineer  to  verify 
turn*  -i  :  niiliji;  Ihc  ry it  exist. 
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